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Qu est ion  1  

 

Parts (a) ( i)  and (a) ( ii)  were answered correct ly by the m ajorit y of candidates. The 

m ost  com m on m istake in (a) ( ii)  was response C, Ca.  

Over 95%  recognised, in (b) ( i) ,  that  the elem ent  is in Group 3, but  slight ly less 

than two thirds of the candidates were able, in (b) ( ii) ,  to successfully explain the 

reason why. A general statem ent  such as ‘the group num ber is the sam e as the 

num ber of elect rons in the outer shell’ did not  score;  it  was necessary to state 

that  there were three elect rons in the outer shell.  A sim ilar situat ion occurred in 

the answers to (b) ( iii)  and (b) ( iv) . To score in (b) ( iv, it  was necessary to state 

that  the atom  had three shells occupied with elect rons;  it  was not  sufficient  to 

m erely state that  the period num ber is the sam e as the number of shells occupied. 

The m ajority of candidates had no problem in ident ifying the elem ent  as 

alum inium  in part  (b) (v) . 

I n part  (c) , most  were able to recognise that  an atom  of fluor ine has an elect ronic 

configurat ion of 2.7, although som e gave it  as 2.5. 

 

Qu est ion  2  

 

I n part  (a) , very few candidates were unable to recognise that  the group 7 

elem ents are called the halogens.  

A num ber of candidates scored only one mark out  of the two available in (b) ( i)  

because they stated that  isotopes are elem en t s  that  have the sam e atom ic 

num ber but  different  mass num bers, instead of stat ing that  isotopes are at om s .  

The table in (b) ( ii)  was successfully completed by the m ajor ity of candidates, but  

som e stated that  the num ber of neut rons were 79 and 81 respect ively. 

I n part  (c) , the candidates were inform ed in the quest ion that  the colour of 

brom ine water is orange, and yet  a significant  number st ill referred to it  as being 

either brown or yellow in their answers. Som e gave the observat ions the wrong 

way around and therefore failed to score either m ark.  

 

Qu est ion  3  

 

I t  was very surpr ising to see, in part  (a) ,  that  only a third of the candidates were 

able to work out  that  gas Z was nit rogen.  

Also surpr ising was that , in part  (b) ,  only just  over half were able to com plete 

correct ly the word equat ion for  the com plete com bust ion of octane.  

I n part  (c) , the reason for  the form at ion of carbon m onoxide was well understood 

by m ost , but  som e confused its form at ion here with that  in the blast  furnace, and 

stated that  it  was a result  of the react ion between carbon with carbon dioxide. 

The chem ical equat ion for the form at ion of nit rogen dioxide in part  (d) ( i)  brought  

the usual m istakes of ‘N’ for nit rogen and ‘O’ oxygen. As a result  only just  over a 

quarter of the equat ions seen were correct . The m ost  com m on m istake was          

N +  O2 → NO2.  By cont rast , nearly two thirds were able to state, in (d) ( ii) ,  that  

nit rogen dioxide was a cause of acid rain. References to nit rogen dioxide being a 

greenhouse gas or  cont r ibut ing to global warm ing did not  receive credit . Som e 

candidates also m istakenly believed that  nit rogen dioxide was involved in the 

dest ruct ion of the ozone layer. 

 



Qu est ion  4  

 

Surprisingly, only about  sixty percent  of the candidates knew, in part  (a) ,  that  

water is the substance that  turns anhydrous copper( I I )  sulfate blue. Oxygen was 

the m ost  com m on incorrect  answer seen. By cont rast  in (b) ,  three quarters of the 

candidates knew that  carbon dioxide causes limewater to turn m ilky.  

Only half of the candidates failed to score any m arks in part  (c) .  Of those who 

correct ly ident ified that  the copper was react ing with oxygen, fifty percent  were 

able to gain the second m ark by stat ing that  the com pound form ed was copper( I I )  

oxide. A com m on  m istake was to assum e that  carbon dioxide was react ing with 

copper. 

 

Qu est ion  5  

 

A m ajority scored either two or  three m arks in part  (a)  for the plot t ing and 

drawing of the curve of best  fit .  The most  common way to lose one m ark was to 

join up the points ‘dot - to-dot ’,  even incorporat ing the anom alous point , either 

freehand or with the aid of a ruler.  

Many correct  ident if icat ions of the volum e that  produced the anom alous result  

were seen in (b) ( i) . However, in (b) ( ii) ,  although around two thirds were able to 

ident ify that  the m agnesium carbonate has fully reacted once 35 cm 3 of acid has 

been added, very few linked this to the fact  that  the volum e of gas produced was 

the sam e when both 35 cm 3 and 40 cm 3 of acid were added. Reading from  the 

graph in (b) ( ii)  and (b) ( iv)  was well done, but  fewer candidates were able to read 

the graph accurately in (b) ( iv) . 

 

Qu est ion  6  

 

The usual m istakes were seen in the equat ion in (a) ( i) ,  nam ely ‘O’ for oxygen and 

Hg2 for m ercury, presum ably from at tem pts to balance the equat ion. Candidates 

would do bet ter if they adopted the approach of writ ing correct  formulae for both 

the reactants and products b ef o r e  at tem pt ing to balance. Hg +  O2 → HgO2 was a 

fair ly comm on m istake despite the formula for m ercury( I I )  oxide being given in 

the quest ion. I n part  (a) ( ii)  around sixty percent  of candidates were able to 

ident ify the type of react ion, m ost  stat ing that  it  was ( therm al)  decomposit ion.  

Very few candidates were able, in (b) ( i) , to ident ify the piece of apparatus as a 

tap funnel. Buret te was the m ost  com mon incorrect  answer, which is surpr ising 

since no graduat ion lines are shown. Thist le funnel was another fair ly com mon 

incorrect  answer, which was not  allowed since a thist le funnel does not  have a tap. 

I t  was disappoint ing that , in part  (b) ( ii) ,  less than ten percent  were able to state 

that  the first  sample of gas collected would contain air  from  the apparatus.  

I n part  (c) , it  was disappoint ing that  half of the candidates failed to score any 

marks and also that  it  was ext rem ely rare to see all four m arks scored. The 

quest ion asked to d escr ib e a  m et h od .  Candidates should realise that  the use of 

this com mand phrase m eans that  relevant  pract ical procedures m ust  be included 

in their answer. Of the candidates who chose to answer this quest ion by 

considering the effect  on the rate of react ion, m any scored the m ark available for 

stat ing that  the react ion should be carr ied out  both with and without  

manganese( I V)  oxide, but  m any then failed to m ent ion that  the condit ions need 



to be kept  constant  for each react ion, and descript ions of how the rate of react ion 

is monitored were often too vague. Those candidates who chose to show that  the 

manganese( I V)  oxide is not  used up in the react ion usually scored m arks for 

m easuring the m ass before adding, and stat ing that  the m ass is the sam e at  the 

end of the react ion, but  failed to m ent ion how the m anganese( I V)  oxide would be 

recovered and that  it  needed to be dr ied before re-weighing. 

Very few correct  equat ions were seen in answer to part  (d) ( i) .  Sulfur ic acid was 

often given as the product  without  oxygen included as a reactant . Part  (d) ( ii)  was 

bet ter answered although som e failed to explain the correct  answer for the colour 

change by stat ing that  the solut ion produced was acidic. 

 

Qu est ion  7  

 

I n part  7(a) , most  were able to ident ify curve A and to state that  the react ion was 

faster, but  few linked this to the steeper curve.  

Sim ilar ly in (b) , most  were able to ident ify curve C but  failed to be specific in 

linking the m ass of zinc used to the volum e of hydrogen produced.  

 

Qu est ion  8  

 

I n part  (a)  a num ber of candidates referred to only one of the react ions of Y. To 

score the mark it  was necessary to state that  Y produced a precipitate with b o t h  

X an d  Z. A few chose the equally acceptable alternat ive of stat ing that  X and Z 

produced no change when added together. 

Many candidates failed to appreciate that , in (b) , they were required to ident ify 

b o t h  X and Z. Som e correct ly ident ified the two coloured precipitates but  the 

failed to relate these to X and Z. A few candidates got  the colours the wrong way 

around so thought  that  X was sodium  chlor ide. 

Part  (c)  was another low scoring quest ion. Som e candidates recognised that  

chlor ine does not  react  with sodium  chloride, but  m any who had som e idea of the 

react ion between chlor ine and sodium  iodide sim ply stated that  chlor ine displaces 

iodine without  giving a relevant  observat ion. Candidates need to appreciate that  

in order to be able to explain how observat ions can be used it  is first  of all 

necessary to state what  the observat ions are if they are not  given. A num ber of 

candidates highlighted sodium chlor ide as the significant  product  of the react ion 

between chlor ine and sodium  iodide, but  m any who at tem pted an observat ion 

thought  that  iodine solut ion would be purple or grey, while others thought  that  

the precipitate produced would be brown. A significant  num ber of candidates 

failed to read the quest ion and cont inued to give answers relat ing to react ions 

with silver nit rate. 

 

 

 

Qu est ion  9  

 

Part  (a)  asked for the nam es of the r aw  m at er ia ls ,  so answers such as carbon, 

instead of coke, and calcium  carbonate, instead of lim estone, were not  accepted. 

The standard equat ion for the reduct ion of iron( I I I )  oxide by carbon monoxide, 

asked for in part  (b) ( i) ,  was not  well known. A com m on m istake was to write Fe2 



for iron, presum ably in an at tem pt  to balance the equat ion. Another, surprising, 

com m on error was to have FeO as a product , despite the quest ion stat ing that  the 

iron( I I I )  oxide was converted into iron in the react ion. Most  m anaged to score at  

least  one mark in (b) ( ii)  for realising that  the elem ent  reduced was iron, although 

som e stated that  iron( I I I )  oxide was reduced. Many then subsequent ly stated 

correct ly that  the reason was the loss of oxygen, but  som e who t r ied to answer 

this in term s of elect rons stated that  iron atom s, and not  the iron( I I I )  ions, were 

gaining the elect rons.  

Most  m anaged to produce a correct  equat ion in (c) ( i) ,  but  som e st ill insist  that  the 

form ula for carbon is C2.  Only half of the candidates recognised in (c) ( ii)  that  the 

react ion was a neut ralisat ion, with all of the dist ractors featuring as choices. 

Part  (d) ( i)  was well answered with m ost  knowing that  both water and oxygen are 

needed for rust ing. However, (d) ( ii)  was surprisingly less well answered with 

many candidates not  being able to express their  answer clearly. Som e thought  

that  the paint  would offer sacrificial protect ion to the iron rather than simply 

act ing as a barr ier, so that  water and oxygen cannot  com e into contact  with it .  

I n part  (e) ( i) ,  just  over half of the candidates knew that  coat ing iron with zinc is 

called galvanising. Most  knew, in (e) ( ii) ,  that  zinc is m ore react ive than iron but  

not  all of these went  on to state that  the zinc reacts/ corrodes in preference to the 

iron. Som e failed to score this second m ark by stat ing that  the zinc rusted. There 

were som e answers along the lines of the zinc t ransferr ing elect rons to the iron, 

but  unfortunately m ost  of these stated that  the elect rons would be t ransferred to 

iron atoms instead of any iron( I I )  ions that  m ay have form ed as a result  of the 

iron being exposed. 

Only a sm all m inority appreciated, in part ( f) ( i) ,  that  alum inium is more react ive 

that  carbon. Som e stated that  alum inium  is more react ive than carbon monoxide, 

which did not  score since carbon m onoxide is not  in the react ivity ser ies of 

elem ents. Som e either knew, or guessed, that  carbon m onoxide can reduce 

alum inium  oxide but  that  a very high temperature is required. Part  ( f) ( ii)  was 

very poorly answered, with very few candidates appreciat ing that  elect rolysis is 

expensive because of the high cost  of elect r icity.  

 

  



Qu est ion  1 0  

 

The m ajor ity of candidates knew, in part  (a) , that  unsaturated m eant  that  at  least  

one double bond is present  in the molecule. There were a num ber of references to 

the m olecule not  containing the m axim um  num ber of hydrogen atom s or being 

able to undergo addit ion react ions. Both of these statem ents were ignored so it  is 

in the candidate’s interest  not  to include them . 

Most  m anaged to score the m ark in (b) ( i) , but  som e did not  read the quest ion 

correct ly and gave hydrocarbons other than octane and ethene. Part  (b) ( ii) ,  

however, was not  so well answered with more candidates scor ing zero. Som e 

answers were too vague, sim ply stat ing that  a high tem perature and a catalyst  

are required. There is no reference to pressure in the specificat ion so any m ent ion 

of pressure in the answer was ignored. 

I n (c) ( i) ,  m ost  had learned the definit ion of isom ers and were able to state it  

accurately. Som e got  the types of form ulae the wrong way around whilst  others 

used the term  ‘chem ical’ instead of ‘m olecular’ to describe the form ula that  was 

the sam e. Som e candidates cont radicted themselves by stat ing that  isom ers had 

the sam e st ructural form ula but  different  displayed formulae. The answers to 

(c) ( ii)  were not  as good as expected, with m any sim ply redrawing one of the 

or iginal st ructures in a different  way. Som e did produce the required st ructure of 

but -1-ene whilst  others drew t rans-but -2-ene, which also scored. 

I t  was surprising, in (d) ( i) , that  over a third of the candidates did not  know the 

nam e of the polym er form ed from  propene. The most  comm on m istake was 

poly(propane) , although poly(ethene)  and just  propene were also given as 

answers. The st ructure of the repeat ing unit  was given correct ly by m ost , 

although m any unnecessarily included brackets and the subscript  ‘n’,  so 

effect ively giving the st ructure of the polym er and not  the repeat  unit ,  which was 

not  penalised on this occasion. Som e lost  one m ark by giving more than one 

repeat  unit  whilst  others failed to include the extension bonds. 

About  one third of the candidates were able to produce a correct  st ructure for the 

monom er in part  (e) .  Som e candidates lost  m arks by drawing the bond from the 

r ight -hand carbon atom to the oxygen of the COOCH3 group or to the nit rogen 

atom of the CN group. The use of lower case let ters and the incorrect  use of the 

subscript  ‘3’ in the CH3 group were also penalised.  

 

Qu est ion  1 1  

 

Part (a)  was answered well with m any candidates being able to link the negat ive 

charge of the chrom ate ion to its m igrat ion to the posit ive elect rode where the 

solut ion went  yellow. There was confusion for som e between anion and cat ion. 

Most  of the candidates were, in (b) ( i) ,  able to provide the correct  stoichiom etr ic 

coefficients for the equat ion. Surprisingly, (b) ( ii)  was not  answered well with the 

m ajor ity choosing an answer other than HCl(aq) . 

I n part  (c) ( i) ,  the stem  of the quest ion stated that  potassium  chrom ate and 

lead( I I )  nit rate were aqueous and yet  there were quite a num ber of candidates 

who used ‘l’ and even ‘g’ for their state sym bols for these reactants. Others did 

not  link the form at ion of a precipitate of lead( I I )  chrom ate with the state symbol 

‘s’ in the equat ion. I t  was a surprise to see that  just  as m any candidates scored 

zero in (c) ( ii)  as scored all three m arks. Som e candidates chose to evaporate the 



filt rate after filt rat ion, instead of washing and drying the residue. No credit  was 

given to those who chose to heat  the m ixture to rem ove the water, since this 

would produce a solid containing both lead( I I )  chromate and potassium  nit rate. 

 

Qu est ion  1 2  

 

The m ajority m anaged, in (a) ( i) ,  to calculate the amount  of sodium carbonate 

that  reacts, but  far fewer were then able to use this value to calculate the m olar 

volum e of carbon dioxide. Com mon m istakes were mult iply ing 110 by 0.005 

instead of dividing and to int roduce 24 000 into the calculat ion, typically 

mult iplying it  by 0.005. 

Part  (b)  was poorly answered with m any candidates focussing on potent ial 

m istakes m ade by the student  rather than on the procedural errors of loss of gas 

by not  being able to replace the bung before the react ion starts and by som e of 

the carbon dioxide dissolving on the water. Unsupported statem ents such as 

‘som e of the gas escaped’ were not  credited. The m ajority of candidates appeared 

to have lit t le idea of how to tackle this quest ion result ing in less than ten percent  

obtaining both m arks. Candidates need to pract ice answering these types of 

quest ions in order to improve their  score in these papers. 

 

Qu est ion  1 3  

 

Surpr isingly only just  over half of the candidates were able to select  a m etal that  

is ext racted by elect rolysis in part  (a) . A number gave copper as their  answer. 

Whilst  copper is purified by elect rolysis, it  is mot  ext racted from  its ore by 

elect rolysis. 

Many good answers were seen in part  (b)  making direct  com parisons with both 

m agnesium  and zinc. Som e, however, thought  that  uranium  would not  react  and 

some m ade a com parison with only one of the m etals listed, eg bubbles produced 

faster than with zinc. 

I n part  (c) ( i) ,  most  realised that  the com pound form ed is potassium hydroxide, 

with the m ost  com m on m istake being potassium oxide. Rather less were able to 

give a correct  formula of m agnesium  oxide in (c) ( ii) , and som e gave the formula 

for m agnesium  hydroxide. Candidates should be aware that  if,  in this type of 

quest ion, they give an equat ion for the react ion and there is m ore than one 

product , they must  m ake it  clear, eg by underlining or circling, which product  they 

wish to be considered as their answer. 

I n part  (d) ( i) ,  most  knew that  the m ore react ive elem ent  was carbon but  m any 

did not  score the m ark because they did not  give a reason, or they gave an 

unacceptable reason such as ‘it  displaced oxygen’ rather than it  displaced zinc. By 

comparison, (d) ( ii)  was bet ter  answered with a variety of acceptable answers 

being given for the explanat ion of why carbon is act ing as the reducing agent .    

 

  



Qu est ion  1 4  

 

Part  (a)  was poorly answered with a significant  number of candidates failing to 

score any marks. Many of those candidates who did ident ify that  more nit rogen 

dioxide was being produced then relied on argum ents based on le Chatelier ’s 

Pr inciple to just ify their answer. Statem ents such as ‘I f the pressure is reduced 

the react ion t r ies to increase the pressure’ do not  gain credit ,  as    either do 

statem ents such as ‘The backward react ion is favoured’. I f candidates are never 

exposed to le Chatelier ’s Principle then they are not  likely to use argum ents based 

on it  in their  answers. 

A sim ilar argum ent  applies to part  (b) ( i) ,  where candidates sim ply had to state 

that  the posit ion of equilibr ium  had shifted to the r ight  and then link this to the 

fact  that  a decrease in tem perature shifts the equilibr ium  in the direct ion of the 

exotherm ic react ion. Candidates should be aware that  a decrease in tem perature 

does not  favour the exotherm ic react ion;  a  decrease in temperature favours 

neither react ion since the rate of both react ions decreases. I t  could be argued, 

however, that  a decrease in tem perature favours the exotherm ic react ion 

r e la t i v e  to the reverse react ion, since the decrease in rate of the exotherm ic 

react ion is less than the decrease in rate of the endotherm ic react ion. Such a 

detailed discussion, however, would not  be expected at  this level. 

 

Qu est ion  1 5  

 

I n part  (a)  m any lost  both m arks since they were unable to give the correct  

form ula of m agnesium  nit r ide, with the m ost  com mon incorrect  form ula being 

Mg3N. Most  of those who gave a correct  form ula for  m agnesium  nit r ide were then 

able to correct ly balance the equat ion. 

I t  was very surpr ising to see that  alm ost  half of the candidates did not  know how 

to test  for am monia gas. Som e lost  both m arks since they unnecessarily added 

sodium  hydroxide to the react ion m ixture and then did not  m ake it  clear that  they 

were subsequent ly test ing the gas and not  the solut ion. Som e candidates lost  one 

mark by not  stat ing that  red litmus must  be used. Som e of those who chose the 

alternat ive test  of m ixing with hydrogen chloride to produce a white solid, 

unfortunately stated that  the gas should be added to hydrochlor ic acid.  

The m ajority of candidates scored both m arks in (b) ( ii)  for calculat ing the am ount  

of lithium  nit r ide used in the react ion and then subsequent ly were able to 

calculate correct ly, in (b) ( iii) ,  the amount  of lithium  hydroxide form ed. Most  

candidates who knew how to tackle (b) ( iv)  used their  answer to (b) ( iii)  despite 

the typographical error in the quest ion asking them  to use their  answer to (b) ( ii) .  

However, many failed to divide their previous answer by two before dividing by 

0.5. Som e candidates calculated an answer in cm 3 and then gave dm 3 as their 

unit ,  and som e did the opposite. Candidates who based their calculat ion in (b) ( iv)  

on their  answer to (b) ( ii)  were given equivalent  credit . 

  



 

Gr ad e Bou n d ar ies 

 

Grade boundaries for this, and all other papers, can be found on the website on 

this link:  

ht tp: / / www.edexcel.com / iwant to/ Pages/ grade-boundaries.aspx 
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